This protocol describes the construction of a microsecond-alternating laser excitation (μs-ALEX) using two lasers, a green 532-nm acousto-optically modulated laser and a red 635-nm directly modulated laser.
MATERIALS
It is essential that you consult the appropriate Material Safety Data Sheets and your institution's Environmental Health and Safety Office for proper handling of equipment and hazardous materials used in this protocol.
Equipment
Avalanche photodiodes (APDs) Bayonet Neill Concelman (BNC) cables Desktop PC Dichroic mirror (DM) Emission beam splitter (650DRLP [dichroic reflector long pass]) Fiber coupler Lasers (green 532-nm acousto-optically modulated and red 635-nm directly modulated)
Extreme caution is required when using lasers. In most cases, lasers used for ALEX applications belong to the class IIIB (underlying the International Laser Safety Standard IEC 60825). It is important to follow laser safety instructions, which include general safety rules and special institutional rules. A laser safety officer should be contacted before any ALEX system is set up and should help with risk assessment and safety guidelines.
Microscope with appropriate objectives
See 
METHOD
1. Arrange lasers, the modulator, and the fiber coupler on an 50-cm × 50-cm area on an optical table. Verify that the polarization of the lasers is both linear and vertical. If this is not the case, linearize the polarization using a polarizer, and convert to vertical orientation either by adjusting the position of the laser or by using a combination of λ/2 and λ/4 plates. Use two mirrors to direct the green laser beam into the AOM aperture.
2. Overlap both laser beams using a mirror (M1, Fig. 1 ) and a DM (DM1, 560DRLP) for the green laser and two mirrors (M2, M3) for the red laser, and couple the combined beam into a singlemode optical fiber.
3. Mount the output of the optical fiber on the microscope breadboard, followed by a 10×-20× collimating objective mounted on an x-y-z-positioning stage.
The choice of the collimating objective depends on the diameter of the back aperture of the focusing objective, which should be fully illuminated. With common single-mode optical fibers and a 10× collimating objective, beam diameters of 5-10 mm are achieved.
For some applications, it may be desirable to underfill the back aperture of the objective to increase the volume of the confocal spot. This in turn increases the diffusion time of molecules and the photons emitted per diffusing molecule. 
